The use of cutting fluids during machining operations is becoming problematic due to the environmental issues and employee health aspects. The use of cutting fluids is beneficial since it improves the tool life. The cutting fluids used for machining represents around 16 to 20% of the manufacturing costs; hence the extravagant use of cutting fluids may be restricted. But it should also be noted that some of the benefits of cutting fluids are not going to be available for dry machining and also dry machining will be acceptable only whenever the part quality and machining times achieved in wet machining are equalled or more. Hence the alternative is to machine with minimum quantity of lubricant (MQL). This paper deals with the machining of metal matrix composites (MMC) with MQL at different flow rates. It seen that MQL when properly applied will be able to give reasonable results in terms of cutting power, and surface finish.
INTRODUCTION
MQL machining is found to be a good alternative to flooded coolant/lubricating machining and a lot of research work is being carried out recently [1] [2] [3] [4] . This type of machining is found to be acceptable due to the good results obtained during machining studies [3] [4] [5] . A cutting fluid for MQL should be selected not only on the basis of primary characteristics but also of its secondary characteristics such as biodegradability, oxidation stability and storage stability. MQL refers to the use of cutting fluids of only a minute quality which is about three to four orders of magnitude lower than that used in flooded lubricating system. Experiments were performed by Lopez et al [6] using MQL technique in end milling process and were found to be very much effective. This is because of the fact that the lubricant can reach the tool face more effectively in milling operations compared with any other cutting operation. Studies with turning operations on AISI-1040 steel were conducted by Dhar et al [7] . The performance with MQL was found to be better than that of conventional machin-ing with flooded cutting fluid supply. Better results were achieved mainly by reducing the cutting temperature and thereby was able to maintain the sharpness of the cutting tool.
Even though there have been reports on successful machining operations with MQL, none of the researchers have reported about the quantity of the lubricant to be supplied. Experiments were performed with different amounts of lubricant. This paper reports on some aspects of machining using different quantities of coolant while machining aluminium matrix composite reinforced with 20% SiC particulates.
EXPERIMENTAL PROCEDURE
The main aim of this experimental work was to find the influence of lubricated conditions in turning MMC´s using MQL ranging from 50 to 2000 ml/h. The experiments were carried out using MMC´s appropriate work pieces with a diameter of 60 mm and a length of 200 mm, using a PCD tool (TCMW 16T3 04 FP CD10). A type STGCL 2020 K16 tool holder was used. The tool geometry was as follows: rake angle 0º, clearance angle 7º, cutting edge angle 91º and cutting edge inclination angle 0º. A CNC lathe "Kingsbury MHP 50" with 18 kW spindle power and a maximum spindle speed of 4500 rpm was used to perform the experiments. All the experiments were performed using a cutting fluid (emulsion 1/10 with BP Microtrend 231 L), with a constant depth of cut of 2 mm.
A Kistler® 9121 piezoelectric dynamometer with a charge amplifier (model 5019) was used to acquire the cutting forces. Data acquisition was made through the charge amplifier and a computer using the appropriate software (Dynoware by Kistler®). The measurement of the arithmetic surface roughness (Ra) parameter on turning surfaces, was made by a profilometer Hommelwerke® T1000, with a cut off of 0,8 mm, in accordance to ISO/DIS 4287/1E.
RESULTS AND DISCUSSION
Machining was carried out with 4 different flow rates of the lubricant namely 50, 100, 200 and 2000 ml/h.
Cutting power
The cutting power 'P c 'during machining was calculated using the equation:
where F c cutting force and V c is the cutting velocity. Table 1 shows the values of cutting power and specific cutting pressure during machining of the composite at a cutting velocity of 100 m/min and at a feed rate of 0.1mm/rev. It can be seen from the table and graphs that the cutting power was lowest at a flow rate of 50 ml/h. There was only marginal difference in the values of cutting forces and cutting power at the different flow rates selected. The maximum cutting power was noticed at a flow rate of 200 ml/h. At 2000 ml/h, the cutting power is found to be lesser compared with the power at 200ml/h. The same trend can be noticed from Fig2. The higher values of cutting power at higher flow rates may be due to the increased resistance offered by the larger quantity of cutting fluid. The Fig.s indicate that at lower flow of the lubricant the surface roughness were almost the same and both surface roughness and IT decreases as the flow rate increases. This is as expected since the higher amount of lubricant will have a better lubricating effect thereby will be able to dispose the heat generated during cutting which will bring down the surface roughness. The decrease in surface roughness is also marginal with increase in flow rates of the lubricant.
Surface roughness and dimensional precision

CONCLUSIONS
The metal matrix composite machining was performed with different flow rates of the lubricant ranging from 50 to 2000 ml/h. The machining indicators like cutting power and surface roughness characteristics were studied. From the study the following conclusions are drawn 
